IntroductIon
The increase in chronic degenerative diseases has placed chronic kidney diseases (CKD) as one of the greatest challenges of public health, which is considered both a social and an economic problem worldwide, associated with numerous comorbidities and high public health costs.
1,2 Thus, surveillance is paramount to avoid increasing this endemic situation because the clinical expression of chronic diseases usually occurs after long exposure to risk factors and living with the silent disease yet undiagnosed. 3 Patients with chronic kidney disease have enjoyed an increase in survival, due to the use of kidney replacement therapies. 4 The kidney replacement therapy of choice is a successful kidney transplant; however, hemodialysis and peritoneal dialysis have similar outcomes and represents the most used treatment. 5 Despite this, studies have shown the negative impact the disease and the treatment have on the cardiorespiratory and musculoskeletal systems and the very quality of life (QOL) of patients; [6] [7] [8] [9] [10] thus impacting their physical and mental health, 1, 11 their activities, 12, 13 independence, overall well-being and social interaction. 14 This causes reduced functional capacity and reduced muscle strength in these DOI: 10 .5935/0101-2800. 20150008 patients. 11, [15] [16] [17] [18] Several studies have shown that respiratory muscle function may be impaired in heart failure (HF), 15 in diabetics, 14, 19 in chronic obstructive pulmonary disease (COPD) 16, 17 and in individuals with CKD 11, 18 already in regular hemodialysis.
Studies have also shown that CKD patients on hemodialysis develop physical changes, 9, 20, 21 and the same is observed in patients with CKD undergoing renal transplantation; 22 and those patients not yet on dialysis. 23 Thus, this study aims to compare the functional capacity and quality of life of chronic kidney failure patients on hemodialysis (G1) and pre-dialysis patients (G2).
Methods
This study was characterized as descriptive and cross-sectional, in which there were differences in the profile of CKD patients in pre-dialysis phase compared to those undergoing hemodialysis treatment. The study was designed in accordance with the Guidelines and Norms Regulating Research Involving Human Subjects, according to the National Council of Health (CNS) No. 466/11; and it approved by the Ethics Committee of the Regional University of the Northwest of Rio Grande do Sul on the advice embodied No. 187.1/2011.
The study included patients in pre-dialysis CKD and in hemodialysis, of both genders, over 18 years of age, clinically stable and with medical authorization allowing the performance of physical tests. The study excluded patients with associated chronic obstructive pulmonary disease, congestive heart failure, infectious diseases, those unable to understand and perform the test procedures, those who did not sign the consent form, and those who did not complete the assessment protocol or could not be contacted.
assessment PrOtOcOl
The subjects' information was collected from an interview and direct examination. We collected data regarding risk factors, anthropometric measurements, respiratory muscle strength, six minutes walking test (6MWT), cardiopulmonary exercise test (CPT), muscular endurance of the lower limbs and quality of life. The patients had disease stages between 2 and 5 and we did not analyze the variables by disease stage. Upon starting the study, the participants were submitted to an assessment protocol, as described below.
risk factOrs and anthrOPOmetric measures
We investigated CKD cause, risk factors for cardiovascular disease (physical inactivity, diabetes mellitus, smoking, alcohol consumption, hypertension, age higher than 60 years). We also measured the subjects' weight (kg), height (cm), body mass index (BMI = weight/ height 2 ), abdominal (AC: cm) and hip (HC cm) circumferences. 24 resPiratOry muscle strength (rms)
We used a pressure transducer (MVD-500 V.1.1 Microhard System, Globalmed, Porto Alegre, Brazil), to assess inspiratory and expiratory muscle function, determining the maximal inspiratory pressure (MIP) and maximum expiratory pressure (MEP ) carried out according to the study from Dall'Ago et al. 15 and the expected value was calculated based on the paper by Neder et al. 25 sumaximal functiOnal caPacity (sfc) Submaximal functional capacity evaluation was carried out through the six-minute walk test (6MWT), according to the recommendations of the American Thoracic Society (ATS), 26 in which we measured the longest distance the individual was able to cover within a six-minute walking interval and we calculated the predicted distance walked. 27 
cardiOPulmOnary exercise testing
The cardiopulmonary exercise test (CPET) or maximal incremental exercise test was performed on a treadmill (Imbrasport Porto Alegre, Brazil), with a ramp protocol (initial speed of 1 km/h and end speed of 6 km/h; initial slope of 0% and 10% final slope) and the exhaled gases were analyzed every 20 seconds through a gas analyzer (Total Metabolic Analysis System, TEEM 100, Aero Sport, Ann Arbor, Michigan). Arterial blood pressure (ABP) was measured every 3 minutes with a sphygmomanometer. Heart rate (HR) was determined through the R-R interval using a 12-lead electrocardiogram. The cardiopulmonary test variables were calculated as described by Dall'Ago et al. 15 In short, peak VO 2 was defined as the highest value reached during the test for 20 seconds, and the peak circulatory power was calculated as the product of peak VO 2 and peak systolic pressure. 15 Oxygen consumption recovery kinetics was evaluated as the time required for 50% decrease from the peak VO 2 (T 1/2 peak VO 2 ) and calculated using the minimum squares mathematical model according to Dall'Ago et al. 15 All patients continued with the medication commonly prescribed by the doctor to perform the CPET.
lOwer limbs muscular strength
We used the one-minute sitting and standing test (1'SST), in which the individual was asked to sit in a chair with his back resting on the seat, then get up without using the arms, extending the knees and then sit again with his back against the chair. The patient should stand up the most times possible within a minute.
Quality Of life (QOl)
To measure QoL we used the Medical Outcomes Study 36-Item short-Form Health Survey (SF-36). This questionnaire is a generic tool used to broadly and completely assess quality of life. It consists of 36 items encompassing eight dimensions, namely: functional capacity (ten items); physical aspects (two items); emotional aspects (three items); pain (two items), general health (five items); vitality (four items); social aspects (two items); mental health (five items) and one further question comparing current health status and that of a year ago, which is extremely important for understanding the patient's disease. This instrument assesses both negative aspects (disease) as the positive aspects (wellbeing); it yields a final score from 0 to 100, where zero corresponds to the worst general health status and 100 to the best state of health. 
results
From a total of 121 patients with CKD who underwent hemodialysis in a hemodialysis unit in the interior of Rio Grande do Sul state, 27 patients were enrolled in the study. Of the 121 patients, 15 did not complete the assessment; four were bedridden; 1 was visually impaired; 2 were hospitalized; 32 refused to participate in the study and 40 patients were out of reach; thus, 27 patients entered the study. Of the 60 patients with pre-dialysis CKD, 8 did not complete the evaluation; 3 were bedridden; 1 hospitalized; 5 refused to participate in the study and 16 patients could not be reached. Thus, the total sample comprised 54 patients with CKD, who made up two groups, G1: CKD patients undergoing hemodialysis and G2: patients in pre-dialysis CKD (Table 1) . Age and gender characteristics were similar in both groups. Our analysis regarding the mean anthropometric, weight, height, BMI, WC and HC variables, also yielded similar values; however, when we ranked the patients according to BMI, there was a statistically significant difference between classes, with more overweight and obesity in the group submitted to hemodialysis and low weight only seen in patients who did not undergo hemodialysis (59.3%). CKD etiology was predominantly diabetes and hypertension (Table 1) .
Chronic renal failure patients had changes in respiratory muscle strength in both groups, both MIP and the MEP; however, this reduction was more representative in MIP (70.23% of predicted). Comparing both groups, we noticed that the patients submitted to hemodialysis already had weak respiratory muscles (MIP ≤ 70% predicted), 13 as well as MEP, a statistically significant difference (p = 0.024) ( Table 2 ). In the functional capacity analysis, we noticed that there were no significant differences in both groups, both in distance traveled as in lower limbs muscle endurance (1'SST) ( Table 2) .
There was no correlation between MIP and the distance covered on the six-minute walk test (r = 0.189/p = 0.171), sit up test (r = 0.041/p = 0.768), 
dIscussIon
In this study, we noticed that CKD patients undergoing hemodialysis had inspiratory muscle weakness (IP max ≤ 70% predicted). Regardless of the group, all had reduced submaximal and maximal functional capacities, demonstrated by the decrease in distance walked in the 6MWT and peak VO 2 obtained from the cardiopulmonary exercise testing, respectively. We found a decrease in respiratory muscle strength (MIP and MEP) in both groups, but with a higher impact on the group already on hemodialysis. This result corroborates the findings from Bohannon et al. 29 and KettnerMelsheimer et al., 30 which confirmed 30% to 40% muscle strength reduction in patients undergoing dialysis, when compared with individuals not receiving dialysis.
The reduced functional capacity observed in this study is also described in this population by other papers. 23, 31, 32 Coelho et al. 23 demonstrated that children and adolescents with CKD undergoing conservative treatment may present significantly impaired functional capacity, respiratory musculature and nutritional status. Similarly, Jatoba et al., 31 evaluated 27 patients with CKD, found significant and directly proportional impairment in ventilatory muscle capacity, with effect and Table 3 shows the results of cardiopulmonary exercise testing between G1 and G2. In both groups we had low values at peak exercise, in the submaximal ventilatory response and in the kinetics of gas exchange recovery. However, the peak VO 2 value and the gas exchange recovery kinetics of pre-dialysis patients were higher, although not statistically significant.
The SF-36 quality of life questionnaire yielded low scores in both groups, and there were no statistically significant differences between the groups, except for the mental health dimension in G1 (Table 4) . 32 reported that patients who underwent CPET obtained aerobic capacity corresponding to half of that obtained by normal subjects. Only 16% of patients would have aerobic capacity equivalent to sedentary healthy individuals. In their study, they further reinforce that low physical performance -which explains the low rates of social rehabilitation, and these hemodialysis patients would have improved their QOL if subjected to a physical rehabilitation program.
Whether in hemodialysis or not, the patients in this study had a low test time and peak VO 2 below 20 ml/kg/min, with no statistical difference between the groups. Sietsema et al. 33 reported that peak VO 2 values higher than 17.5 ml/min/Kg are a strong and important predictor of survival for CKD patients, demonstrating that exercise capacity assessment is essential when monitoring individuals with CKD. Within this analysis, patients who did not undergo hemodialysis have strong survival predictor, unlike those already in hemodialysis.
CKD Patients on hemodialysis had reduced functional capacity, which can hinder the performance of basic activities, leisure, work and social life, thus reducing their quality of life. In this study, both groups had impaired health status showed by low quality of life scores. 34 Hemodialysis alone did not change the worsening in quality of life scores; it is rather a possibility of life for these patients. This fact highlights the importance of adopting measures to improve the quality of life of these patients as soon as diagnosed with CKD, when hemodialysis is still not required.
The questionnaire domains that had the lowest values in both groups were functional capacity and the physical aspect. We noticed that patients who are not in hemodialysis, because of their awareness of disease progression, worsening of their disease and a possible inclusion in hemodialysis -which can change their whole lives -can explain their already poor quality of life and compromise their mental health. Even before hemodialysis, CKD is a disease that hinders physical health, often because of the associated comorbidities, anemia, etc.
Barbosa et al. 34 showed a significant lowering in the quality of life of CKD patients under HD, especially with regards to the physical aspect, which is consistent with the results of other Brazilian studies 35, 36 using the same instrument of measurement, in which there is a predominance of better scores regarding the mental component (AS, AE and SM) and worst regarding the physical component (especially AF) in patients with CKD undergoing regular HD. It should be noted that in this study, mental health in group 1 (hemodialysis) was more impaired because it was effectively the only quality of life aspect with statistical significance between the groups.
According to Mittal et al., 37 CKD impacts QOL more intensely than other chronic diseases such as heart failure, chronic obstructive pulmonary disease and rheumatoid arthritis. Note that physical aspects and functional capacity are the individual's perception of the results in relation to their QOL and these are in agreement with the findings from the physical assessment obtained by the 6MWT and cardiopulmonary exercise testing. Together with this, these patients have cardiovascular risk factors, regardless of the groups. This confirms the need to propose to these patients physical and psychological interventions as a therapeutic treatment that can reverse or ameliorate this worsening in physical and mental states in CKD. Thus, the physical therapy that works with different types of diseases, both in hospitals as in outpatient wards, may help in the treatment of these aspects in these individuals improving their physical performance.
conclusIon
Through these analyses, we noticed that in both groups there was a reduction in functional capacity and quality of life. Therefore, patients who do not require hemodialysis treatment have also shown a reduction in their physical condition and quality of life. This reinforces the need for physical rehabilitation, in which physical therapy plays a key role to reverse or ameliorate the physical condition of these patients.
It should be noted that this study is limited by its small sample size; it was carried out in a single center; the analysis did not consider CKD stage, we did not have information on the drugs used by the patients -which can have a direct impact on their functional capacity and on test results, such as beta-blockers. Therefore, a prospective study, following the same patients from their conservative treatment all the way to HD would show us the impact of the disease throughout its evolution.
